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INTRODUCTION
During a normal pregnancy a wide range of different conditions and symptoms may occur. Impaired quality of sleep is common, and may be due to frequent nocturnal awakening, fewer hours of sleep and lower sleep efficacy (1, 2) . Two factors known to affect sleep quality and to increase as the pregnancy proceeds are restless legs syndrome and snoring. Restless legs syndrome (RLS) is characterized as paresthesia or dysethesia, usually in the legs, causing a desire to move the limbs with immediate temporary relief by activity. The symptoms are aggravated at rest and in the evening or early night (3) . Pregnancy is a risk factor for developing RLS, although the exact mechanisms behind this remain unclear. According to a review article from 2006 (4) the prevalence is 19-26 % among pregnant women compared to 11 % in Swedish women aged [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] years in the general population (5) . RLS is most common during the last trimester, but its development during pregnancy has not been fully analyzed.
Earlier studies of RLS among pregnant women have focused on prevalence (6) (7) (8) (9) and effects of the quality of sleep (1, 10) . Most of these studies are retrospective or cross-sectional (7, (9) (10) (11) (12) . To our knowledge there is no large prospective study focusing on the development of RLS during pregnancy.
There are some surveys describing the development of RLS after delivery (1, 6-9, 13, 14) , but of these only one (14) investigated the prevalence more than six months after childbirth.
The primary aim of this survey was to conduct a prospective study on RLS during pregnancy and its long-term persistence. Our secondary aim was to
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MATERIAL AND METHODS
The Swedish antenatal health care system reaches almost 100% of all pregnant women, free of charge. At the antenatal care clinics (ANC) healthy pregnant women are advised to attend the regular antenatal program with seven to nine visits to a midwife, and, if needed, extra appointments with an obstetrician and/or the midwife. The first visit generally takes place around gestational The women were also asked to rate the frequency of snoring, witnessed apnea, daytime sleepiness, daytime fatigue, edema in legs, feet or hands. They rated the frequency in terms of always, often, sometimes, seldom and never. The women were also given the Epworth Sleepiness Scale (16), a validated instrument for measuring excessive daytime sleepiness, where the person is asked to rate his or her probability of falling asleep on a scale of increasing probability from 0 to 3 for eight different situations.
Women who answered positively to the first three RLS questions in the questionnaire were considered sufferers from the syndrome if they had these symptoms at least once per month.
Data concerning characteristics of the women and their pregnancies (age, height, parity, iron and folate intake during pregnancy, weeks of pregnancy at delivery) and their newborn (sex, weight, Apgar score), were taken from the Swedish standardized antenatal and delivery records. In calculations concerning data taken from the medical records all 500 women were included.
In statistics concerning development of symptoms during pregnancy, taken from the questionnaires, only the women who had completed all three questionnaires were included.
All women who reported symptoms of RLS during their pregnancy were sent an additional questionnaire three years after childbirth. The follow-up questionnaire enquired if they still suffered from RLS symptoms and, if not, when the symptoms had disappeared.
Characteristics of the pregnant women were presented as mean and standard 
RESULTS
In total 500 women answered the questionnaire in the 1 st trimester, 375 in the 2 nd and 351 in the 3 rd trimester. All three questionnaires were completed by 285 women. Eleven women had a miscarriage or abortion between the first and second occasion, 12 had preterm labor before the third occasion and nine moved to another city during their pregnancy. In the remaining 117 cases the cause of drop-out was unknown.
The women in the study had a mean age of 30.1 years at start of pregnancy and their characteristics corresponded to those of average Swedish pregnant women (15) ( Table 1 ). There was no difference in parity among the women who still suffered from RLS and the women who had recovered from the symptoms after delivery, neither between the ones with persisting symptoms and all others.
DISCUSSION
We found an increase in prevalence of RLS during pregnancy, with the largest increase between the 1 st and 2 nd trimester of pregnancy. Snoring in early pregnancy was positively correlated to RLS later in pregnancy, indicating that snoring may predict the development of RLS. Three years after delivery onethird of the women still experienced the inconvenience of RLS symptoms.
To our knowledge, this is the first large, prospective study focusing on the development of RLS during pregnancy. Since almost all pregnant women in Sweden accept the antenatal heath care program the risk of selection bias was low. The criteria for RLS stated by the International RLS Study group (3) were used in the first three questionnaires, but not strictly in the follow-up. The prevalence of RLS in the study group before pregnancy is not known which might be a limitation, but the prevalence in the Swedish general population of that age group is estimated to be 11% (5). We did not perform any blood analyses except from the routine hemoglobin blood samples taken from pregnant women at the time of the study, implying that no analyzes of serum ferritin levels, serum folate or sex hormones were done.
The prevalence of RLS during pregnancy found in this study corresponds well with previous studies (1, (6) (7) (8) (9) (10) (11) (12) . Previous studies describe an increased appearance and worsening of RLS-symptoms in the last trimester of pregnancy (1, (10) (11) (12) 17) , whereas our data indicated an earlier onset of symptoms and an unchanged occurrence between the 2 nd and 3 rd trimester of pregnancy. To some account this might be explained by our frequently distributed questionnaires, but even in studies where women answered questions in all three trimesters (1, 17) this pattern has not been described. However, in none of these two studies the criteria set by the International RLS Study Group for diagnosing RLS were used.
It is well known that pregnancy increases the prevalence of snoring (18, 19) .
However, a relation between snoring and RLS in pregnant women has, as far as we know, not earlier been investigated. One large multinational European study described an association between subjective loud snoring and RLS in the general population (both genders) and also defined diagnosed obstructive sleep apnea syndrome, a sleep disorder often manifested through snoring, as a strong predictor of RLS (20) .
The relatively high rate of remaining RLS three years after childbirth in the present study differs from other studies which imply that the prevalence returns to pre-pregnant levels within 1-6 months after delivery (1, (6) (7) (8) (9) 12) . The fact that one-third of the women with RLS during pregnancy still suffered from these symptoms after three years is therefore somewhat surprising. However, a similar result is described in a long-term follow-up study by Cesnik, where the prevalence of RLS in 74 women who experienced RLS during their pregnancy was 24.3% 6.5 years after their delivery (14) . This, in turn, could indicate that development of RLS during pregnancy is a risk factor for permanent, life-long disease, which correlates with a German study by Berger et al that identified pregnancy as one of the most important causes for the difference in prevalence of RLS between men and women (21) . These results are also confirmed by two later studies of women with a family history of RLS, showing that familial RLS has more prominent symptoms among women with a higher number of pregnancies (22) and even indicated that the pregnancy risk factor might be limited to women with a family history of RLS (23) .
There is no absolute explanation for the mechanisms of RLS development during pregnancy. In general, three interrelated components are thought to cause RLS: dopaminergic dysfunction, impaired iron homeostasis and genetic predisposition (24) (25) (26) . In pregnant women there are studies indicating that low serum hemoglobin (27, 28) , low folate levels (17) , less intake of supplementary iron (27) or high estradiol levels (13) are connected with the high prevalence of RLS. We found no correlation between low serum hemoglobin or intake of supplementary iron and RLS during pregnancy. The use of tobacco might be connected to an increased prevalence of RLS in a non pregnant population (4), but since relatively few Swedish pregnant women (7%) state that they use tobacco during pregnancy (15) this was not investigated further in this material.
A connection between alcohol use and RLS is also sometimes described, but the stated alcohol use during pregnancy is even lower.
The increased prevalence of snoring during pregnancy is thought to be due to diffuse pharyngeal edema leading to increased upper airway resistance (18, 29) . It is not likely that the correlation between snoring and RLS was caused by concomitantly increased edema of the legs since we did not find any connection between peripheral edema and RLS in our material. A more likely explanation is that snoring decreases the quality of sleep, which might, in turn, increase the pregnant women's susceptibility for RLS symptoms. This is also in line with our findings that the pregnant women with RLS experienced a greater amount of fatigue and sleepiness than the women who did not suffer from RLS.
In conclusion, RLS is a common problem among pregnant women. It is important that midwives and doctors who meet these women recognize the symptoms and are able to explain both the symptoms and the expected development after delivery. More than one-third of the women who experience RLS during their pregnancy can expect to recover from the symptoms directly after giving birth and another third recovers within the following months, but the last third may develop a chronic condition, for which there is, however, efficient medication, especially after pregnancy. Medical staff should also be aware that snoring early in pregnancy appears to predict RLS. 
